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PRELIMINARY AMENDMENT 
SUBMITTED WITH NATIONAL PHASE FILING OF 
PCT INTERNATIONAL APPLICATION NO. PCT/lNOO/00023 , 
PURSUANT TO 35 U.S.C. §371 



.J Sir /Madam 

I 
J 



Before calculating the filing fee and examining the national 

I phase application that is submitted for filing along with this 

J 

j Preliminary Amendment, please amend the application as directed 



J 



^1 ■ 



j below. 

IN THE CLAIMS 

Please amend claims 15, 18-19 and 24 to read as follows, and 
add new claim 25. Please note that claims 1-14, 16-17 and 20-23 
have not been changed. (The claims have been amended to comport with 37 
C.F.R. §1 , 121 (c) (1) (i) . Accompanying this Amendment is Appendix I in which a 
marked-up copy of the revised claims is provided showing all changes (i.e., with 
deletions enclosed in brackets and additions underlined), pursuant to 37 C.F.R. 
§1,121 (c) (1) (ii) . ) 
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1. (Unchanged) An injectable reversible contraceptive 
comprising a contraceptive polymer, a solvent medium, an 
electrically conducting material and a magnetic material, 
characterised in that said contraceptive polymer is from the 
hydrogel class of polymers, particularly a mixture of styrene 
maleic anhydride copolymer and styrene maleic acid copolymer, and 
said solvent medium is dimethyl sulphoxide solvent, and said 
electrically conducting material is copper in its pure form 
essentially consisting of microsize particles and macrosize 
particles, and said magnetic material is iron in its pure form 
essentially consisting of microsize particles and macrosize 
particles , 

2. (Unchanged) A contraceptive as claimed in claim 1, 
wherein styrene maleic acid copolymer and styrene maleic anhydride 
copolymer are taken in the ratio varying between 1.5:8.5 to 3:7, 
preferably 2:8 with respect to each other. 

3. (Unchanged) A contraceptive as claimed in claim 1, 
wherein said magnetic material is iron in the form of oxide or a 
combination with a biologically accepted material, like sulphur. 
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essentially consisting of microsize particles and macrosize 
particles . 

4. (Unchanged) A contraceptive as claimed in claim 1, 
wherein said electrically conducting material and said magnetic 
material each varies between 3 to 20% by weight of said 
contraceptive polymer. 

5. (Unchanged) A contraceptive as claimed in claim 4, 
wherein said electrically conducting material is taken between 3- 
8%^ preferably between 4-6%, more preferably about 5% by weight of 
said contraceptive polymer. 

6. (Unchanged) A contraceptive as claimed in claim 4, 
wherein said magnetic material is taken between 6-15%, preferably 
between 8-12%, more preferably about 10% by weight of said 
contraceptive polymer . 

7. (Unchanged) A contraceptive as claimed in claim 1, 
wherein particle size of said microsize particles of said 
electrically conducting material is about 0.005 to 20|a, preferably 
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about 0.5 to and of said macrosize particles of said 

electrically conducting material is about ISOp to 0.2 mm. 

8. (Unchanged) A contraceptive as claimed in claim 1, 
wherein particle size of said microsize particles of said magnetic 
material is about 0.005 to ISp, preferably about 0.5 to 15]i and of 
said macrosize particles of said magnetic material is upto 0.5 mm. 

|Jj 9. (Unchanged) A contraceptive as claimed in claim 1, 

wherein said microsize and macrosize particles of said 
ilj electrically conducting material are taken approximately in equal 
Q amounts by weight. 

Pi 

S 10- (Unchanged) A contraceptive as 

wherein said microsize particles of said 
taken in lower amount as compared to said 
said magnetic material. 



claimed in claim 1, 
magnetic material are 
macrosize particles of 



11. (Unchanged) A contraceptive as claimed in claim 1, 
wherein for every 100 mg of said contraceptive polymer about 200 
|al of said solvent is taken. 
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12. (Unchanged) A contraceptive as claimed in claim 1, 
wherein said magnetic material is prevented from aggregation by 
suitable coating. 

13. (Unchanged) A contraceptive as claimed in claim 12^ 
wherein said magnetic material is coated with cross-linked styrene 
maleic anhydride copolymer. 

14. (Unchanged) A contraceptive as claimed in claim 1, 
characterised in that the removal of the contraceptive is achieved 
by external magnetic field, preferably travelling magnetic field 
or alternately by flushing another injection of the said solvent. 

15. (Amended) A contraceptive as claimed in claim 1, 
characterised in that the contraceptive is heated by 
electromagnetic induction with fields from outside the body, which 
in-turn causes lowering in viscosity of said contraceptive to 
effect the reversal thereof. 

16. (Unchanged) A contraceptive as claimed in claim 1, 
characterised in that the in-situ flow of the contraceptive after 
injection is controlled by external means, preferably by the 
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application of a drag force or a propelling force by means of an 
external magnetic field. 

17. (Unchanged) A contraceptive as claimed in claim 1, 
characterised in that the presence of the contraceptive is 
detected and partly quantified by measuring the residual magnetic 
field strength from outside the body. 

18. (Amended) A contraceptive as claimed in claim 1, 
characterised in that said external means include imaging by 
ultrasound. X-ray, CAT scan, MRI and scanning electrical impedance 
plethysmography . 

19. (Amended) A process for preparation of a contraceptive 
characterised by dissolving the weighed quantities of styrene 
maleic anhydride copolymer, styrene maleic acid copolymer, said 
electrically conducting material and said magnetic material in 
said solvent medium, particularly in dimethyl sulphoxide followed 
by keeping the complex solution of said copolymers, said 
electrically conducting material and said magnetic material in an 
inert environment, preferably in nitrogen atmosphere and shaking 
for about 45-50 hrs by maintaining the temperature at about 35 °C. 
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20. (Unchanged) A process for preparation of a 
contraceptive^ as claimed in claim 19, wherein said magnetic 
material is preferably coated magnetic material, 

21. (Unchanged) A process for preparation of a 
contraceptive, as claimed in claim 19, wherein said copolymers, 
and said electrically conducting material and said magnetic 
material are first mixed and then dissolved in said solvent. 

22. (Unchanged) A process for preparation of a 
contraceptive, as claimed in claim 19, wherein said copolymers, 
and said electrically conducting material and said magnetic 
material are directly dissolved in said solvent followed by 
mixing . 

23. (Unchanged) A process for preparation of a 
contraceptive, as claimed in claim 19, wherein said copolymers are 
first mixed and then dissolved in said solvent followed by 
addition of said electrically conducting material and said 
magnetic material. 
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24. (Amended) A process for preparation of a contraceptive, 
as claimed in claim 19, wherein said electrically conducting 
material and said magnetic material are added either together or 
one after the other. 

25. (New) A process for preparation of a contraceptive, as 
claimed in claim 23, wherein said electrically conducting material 
and said magnetic material are added either together or one after 
the other. 

REMARKS 

Upon entry of the revisions sought by this Preliminary 
Amendment^ the PCT International Application will enter the 
national stage having twenty five (25) claims. Claims 1 and 19 
are the independent claims. Claim 1 is directed to an injectable 
reversible contraceptive. Claim 19 is directed to a process for 
preparation of such a contraceptive. 

The PCT International Application was originally filed with 
twenty nine claims. On August 10, 2000, the International Search 
Report (ISR) issued. Both Category ^'A'' prior art (i.e., documents 
indicative of the general state of the art that are not considered 
to be of particular relevance) and Category ''X" prior art (i.e.. 
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documents considered to be of particular relevance) were found 
during the search. 

On August 28, 2000, the Applicant amended the application 
under Article 19 by submitting replacement sheets 21 and 22 on 
which (i) original claims 15 and 16 were merged into an amended 
claim 16; (ii) original claims 18 and 20 were merged into an 
amended claim 17; (ill) original claim 17 was renumbered as claim 
15; (iv) original claim 19 was renumbered as claim 18; and (v) 
original claims 21 and 22 were replaced by amended claims 19 and 
20, respectively. Original claims 1-14 and 23-29 were unchanged. 
(See attachment) 

In response to a timely-filed Demand, the International 
Preliminary Examining Authority (IPEA) then issued a Written 
Opinion on the basis of original pages 1-19, claims 1-8 as 
originally filed, and claims 9-20 and 23-29 as amended under 
Article 19. The IPEA alleged lack of novelty for claims 1-19 and 
lack of inventive step for claims 23-28, with claims 20 and 29 not 
examined due to omnibus characteristics. 

On February 26, 2001, the Applicant amended the application 
under Article 34 by submitting replacement sheets 8, 9, 11, 12, 15 
and 17 for the description; replacement sheets 20-22 for the 
claims; and replacement sheet 23 for the abstract. The following 
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amendments were made under Article 34: (i) original claim 3 was 
deleted as its limitations were merged into claim 1; (ii) claims 
1, 4, 6, If 14, 20 and 29 were revised; and (iii) all other claims 
(i.e,, claims 2, 5, 8-13, 15-19 and 23-28) were unchanged. Twenty 
six (26) claims remained after the Article 34 amendments. 

On June 18, 2001, the International Preliminary Examining 
Authority (IPEA) then issued the International Preliminary 
Examination Report (IPER) on the basis of original pages 1-7, 10, 
13, 14, 16 and 18-19; replacement sheets 8, 9, 11, 12, 15 and 17 
as submitted under Article 34; and claims 1, 2, 4-20 and 23-29 as 
variously amended under Article 34. The IPEA found novelty, 
inventive step and industrial applicability in claims 1-2, 4-19 
and 23-28, with claims 20 and 29 not examined due to omnibus 
characteristics. Pursuant to Article 6, the claims were 

renumbered. (See IPER, Section VII, item 3) The omnibus claims were 
dropped, which is appropriate, as they are not allowed in the U.S. 

This Preliminary I\mendment revises the claims. In 
particular, claims 15, 18-19 and 24 have been amended to improve 
clarity in accordance with 35 U.S.C. §112, second paragraph, or to 
comport with other U.S. drafting practices. 

Please, therefore, examine this application for patent on the 
basis of original pages 1-7, 10, 13, 14, 16 and 18-19; replacement 
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sheets 8, 9, 11, 12, 15, 17 and 23 as submitted under Article 34 
on February 26, 2001; and claims 1-25 as presented herein. Please 
note that the Abstract appears on replacement sheet 23 above. 

If the Examiner has any questions regarding this Preliminary 
Amendment r he/she is invited to call the undersigned attorney at 
the telephone number listed below. 



James Ray & Associates 
2640 Pitcaim Road 
Monroeville, Pennsylvania 15146 
Telephone; (412) 380-0725 
Facsimile: (412) 380-0748 




James R. Stevenson 
^eg. No, 38,755 
Attorney for Applicants 
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APPENDIX I 
MARKED-UP COPY OF CLAIMS 

(Provided pursuant to 37 CF.R. §1.121 (c) (1) (ii) ) 

15. (Amended) A contraceptive as claimed in claim[s] 1 [or 
14], characterised in that the contraceptive is heated by 
electromagnetic induction with fields from outside the body, which 
in-turn causes lowering in viscosity of said contraceptive to 
effect the reversal thereof. 

18. (Amended) A contraceptive as claimed in claim[s] 1 [or 
17], characterised in that said external means include imaging by 
ultrasound, X-ray, CAT scan, MRI and scanning electrical impedance 
plethysmography . 

19. (Amended) A process for preparation of a contraceptive 
[of claim 1,] characterised by dissolving the weighed quantities 
of styrene maleic anhydride copolymer, styrene maleic acid 
copolymer, said electrically conducting material and said magnetic 
material in said solvent medium, particularly in dimethyl 
sulphoxide followed by keeping the complex solution of said 
copolymers, said electrically conducting material and said 
magnetic material in an inert environment, preferably in nitrogen 
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atmosphere and shaking for about 45-50 hrs by maintaining the 
temperature at about 35 ""C. 

24. (Amended) A process for preparation of a contraceptive, 
as claimed in claim[s] 19 [and 23], wherein said electrically 
conducting material and said magnetic material are added either 
together or one after the other. 

25. (New) A process for preparation of a contraceptive, as 
claimed in claim 23, wherein said electrically conducting material 
and said magnetic material are added either together or one after 
the other. 
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An Improved Reversible Contraceptive for Male and Female 
Technical Field of the Invention :- 

The present invention relates to an improved reversible contraceptive for use by 
male and female, particularly it relates to an injectable reversible contraceptive consisting 
of contraceptive polymer, an electrically conducting material and magnetic material in a 
solvent medium, more particularly it relates to an injectable reversible contraceptive 
consisting of copolymers of styrene maleic anhydride and styrene maleic acid, and micro 
and macro size particles of magnetic material and electrically conducting material in pure 
dimethyl sulphoxide having improved contraceptive action as v^^ell as more controlled 
delivery method and reversal action to restore fertility and capable of imaging by 
ultrasound, X-ray, CAT scan, MRI and scanning electrical impedance plethysmography, 
and capable of better control and deteraimation of quantum of distribution within the 
reproductive ducts by external magnetic field. 
Background Art of the Invention 

The progeny is formed by the union of the male sperms and the female ovum, a 
process known as fertilization. In the male the sperms travel jfrom the testes via the 
epididymis along a tube known as vas deferens. In the female the ovum comes down the 
tube known as fallopian tube also as the oviduct and the sperms from the male travel up 
this same tube and fusion of the sperm and the ovum takes place in the fallopian tube. If 
by surgical means or placement of a contraceptive device or a preparation in the male vas 
deferens, the biological activity of the sperm is significantly altered then the sperms will 
not be able to effectively fuse with the ovum and produce a progeny. Similarly, if by the 
surgical means or placement of a contraceptive device or a preparation in the female 
fallopian tube a significant alteration in either the sperm or the ovum or both is caused, 
then the fusion of the sperm and the ovum is prevented and fertilization followed by 
progeny development does not take place. Various surgical means and contraceptive 
devices and preparations have been developed over last few decades to avoid fertilization 
f(j)llowed by progeny development. 

One of the known surgical means, which is commonly used and known as 
vasectomy consists of cutting and tying the vas deferens in males. Similar operation in the 
female is known as tubectomy, which involves cutting and tying of the fallopian tube in 
female. This surgical procedure results in prevention of flow of sperms through vas 
deferens in males and flow of ovum through fallopian tube in females in forward direction. 
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The major disadvantage of vasectomy is that it is surgical in nature and the reversal of the 
fertility is not effective. The rejoining or opening of vas deferens or of fallopian tube does 
not result in the desired fertility, because the level of generation of antibodies even after 
rejoining or opening of vas deferens remains high, which in turn continue to destroy the 
5 sperms. In the female rejoining or opening of the fallopian tube often produces inadequate 
transport of ovum. 

Another class of known contraceptives in the art for the male includes repeated 
administration of androgens, such as testosterone enanthate. A regimen of weekly intra- 
muscular injection of 200 mg of testosterone enanthate was tried in men [Lancet (1990) 

10 338 (8721) : 955-959], The trials in aninlals resulted azoospermia or oligospermia in most 
of the animals [Fertil Steril (1977) 28 : 1320-13281 and trials in men resulted in 
azoospermia in about 55% of subjects with oligospermia observed m a fiirther 40%. Other 

® side effects included weight gain, greasiness of skin and lowering of high density serum 
lipoproteins, which are thought to be cardioprotective [J.Clin,EndocrinolMetab, (1991) 
^ 73 : 4-7], An attempt to find more effective androgens resulted in development of a drug 
^ 17a-beta-hydroxy-7-alpha-methyl-D-homo-19-norandrost-4, 16-diene-3-one and its 17a- 

11 beta hydroxy esters {US Patent no. 4,788,218). These were found to be active by 
subcutaneous injection, maintaining libido, however, consistent reduction in 

b- spermatogenesis could not be obtained. Further research led to development of long acting 
^ esters of testosterone, like testosterone buciclate with the general formula Tes-CO-R-R' 
£^ {US Patent no. 4,948,790), which have shown high effectivenessTn ainmals to suppress^- 
spermato genesis. Although, these drugs held promise, results from various trials indicated 
that periodic administration of supra-physiological doses of androgens alone led to wide 
fluctuations in androgen levels and hence sustained release methods were advocated. 
25 Still another class of known contraceptives in the art is combination of androgens 

with progestagens, which have shown certain advantages over the androgens alone [Fertil 
Steril (1989) 52(6):101 1-1018 and Fertil Steril (1993) 60(6): 1062-1 068]. Even studies 
of this class of contraceptives indicated some problems, such as need for quite high doses 
of gestagen and adverse side effects on account of the oestrogenic activity of the gestagen. 
30 Yet another class of known contraceptives in the art is of gonadotrophm releasing 
honnone (GnRH) or luteinising hormone releasing hormone (LHRH) [New Engl J.Med. 
(1981) 305 : 663-667], which due to accompanied decreased libido and potency suggested 
a need for addition of testosterone. Further, some of the agonists of LHRH are resistant to 
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biodegradation. Therefore, the LHRH agonist approach is no longer being pursued. 
Instead, LHRH antagonists, the another class of the known contraceptives appeared to be 
very promising. Quite a large number of these antagonists have been made available (US 
Patent no, 5J71835) and lJ,Clin,EndocrinolMetab, (1993) 77(2):427-432], Such 
antagonists suffer from the limitation of requirement of judicious balance between 
testosterone suppression and supplementation. It is unlikely that a fixed dose schedule 
effective in all men will ever be realised and hence their practical utility will probably be 
limited. 

Further class of known contraceptives in the art was of anti-androgens, which were 
studied for their contraceptive action {Contraception (1976) 14:403-407], Cyproterone 
acetate (CPA), which was administered orally and from subcutaneous implants, was 
thought at that time to inhibit supermatozoan maturation in the epididymis. However, on 
account of side effects, especially libido reduction, at the doses necessary to induce 
azoospermia or oligospermia, this compoimd and anti -androgens as such were virtually 
given up. Now combination of oral cyproterone acetate with testosterone like injectables 
are being assessed, but duration of effectiveness and efficacy in the people of all ethnic 
origin is not satisfactory. 

Still further class of known contraceptives in the art was of follicle stimulating 
homione (FSH) inhibiting proteins (US Patent No, 5,01 5 J29 and 5,037,805), Although, 
these drugs have shown promising results during clinical trials, but the outcome is very 
species specific and effective long-term immunogenicity seems difficiilt. Hence, despite " 
advances in the synthetic chemistry of human inhibin, the possible role in himian fertility 
control is far from clear. None of the immunological drugs have undergone long-term 
trials. 

Yet another class of known contraceptives in the art is of astringents like zinc and 
tannins (US Patent No, 4,156,427) and glycerol (US Patent No, 4,720,507). Such 
contraceptives are directly injected into testes, which often results in testicular atrophy and 
generally leads to permanent sterilization with no scope of reversal, even with surgical 
intervention. Practical drugs for reversible contraception on this basis are yet to be tried. 

Still another known contraceptive in the art consists of un-complexed microsize 
particles of copper of size between 0 to 90^m alone taken in castor oil, which is injected 
into the epididymis in a 'blind approach' [IntJAndrology (1985) 8:168-174]. The major 
disadvantage of such use of un-complexed microsize particles of copper in castor oil is 
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that the contraceptive in part enters in the epididymal tubule and more so remain outside 
the tubule and therefore produces histological damage to the epididymis and there being 
no control on backtracking of the contraceptive preparation into the testes and hence the 
testicular tissue is adversely affected. By this means the contraception is achieved in 
5 majority of animals tested but not in all and further along with the contraceptive effect the 
adverse effects on account of tissue damage occurs. Furthermore, there is no scope of 
removal of the contraceptive preparation for restoration of fertility. Yet another known 
contraceptive in the art consists of exclusively un-complexed microsize particles of 
copper, which are neither injected in the vas deferens or epididymis nor in the fallopian 
10 tube but are inserted in the wall of the vas deferens by means of iontophoresis of copper 
[Andrologia (1982) 14:481]. This contraceptive has short lived contraceptive effect and 
the planned removal of the contraceptive from the wall of the vas deferens to restore 
y fertility prior to self reversal time is not possible. 

^ll Still another class of known contraceptives is in the form of contraceptive device, 

j?|5 which can be inserted in the vas deferens or the fallopian tube. The major disadvantage of 
^ the contraceptive devices is that generally these are non-reversible with some exceptions, 
flj One class of known contraceptive devices in the art is of those using copper in its 

wire form only. Such contraceptive devices include contraceptive device consisting of 
copper in wire form only, which is inserted into lumen of the vas deferens [Contraception 
m) (1994) 29:45-48] or contraceptive device consisting of copper in wire form only, which is 
y inserted into the lumen of the fallopian tube [Indian J.Exp. Biol '(1976J 14:316-319]. The" 
major disadvantage of using such contraceptive devices consisting of copper in wire form 
only is that such form of copper is fairly stiff structure and generally causes injury to the 
vas deferens or the fallopian tube, as the case may be and may often cause puncture, which 
25 may result in irreversible damage to the vas deferens or the fallopian tube. Further 
disadvantage of using wire form of copper as contraceptive device in male or female is 
that such form of copper may subsequently cause fibrosis, which makes the removal of the 
wire form of copper device difficult with very low return of fertility. 

Another class of contraceptive device known in the art, which uses copper or its 
30 alloy in its coil form only is of a contraceptive device consisting of the copper or its alloy 
only in the form of coil, which is given a shape to have larger surface area and is anchored 
within the fallopian tube by a lumen traversing region of the resilient structure which has a 
helical outer surface, together with a portion of the resilient structure which is biased to 
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form a bent secondary shape, the secondary shape having a larger cross-section than the 
fallopian tube. The resilient structure is restricted in a straight -configuration and trans- 
cervically inserted Avithin the fallopian tube, where it is released [Patent Application no, 
WO 99/15116, date of publication 10.08.99], Still another known contraceptive device 
5 consists of copper in its ring form disposed between the ribs of the elongated tubular 
member or as coating over the rib structure of the elongated tubular member having a 
central lumen and a flange formed at the proximal end. Such device is formed from the 
plurality of flexible ribs configured to provide a plurality of seals within the interstitial 
portion of a fallopian tube and is provided with a valve member within the lumen of the 
10 tubular member (US Patent no. 5,935 J37, date of publication 01.04.99), Such devices 
also suffer from the disadvantages of being fairly stiff structure and of complicated 
structure to be fabricated and generally causing injury to the fallopian tube, which may be 
irreversible in nature and may consequently cause fibrosis. These devices result in 
^ pemianent sterilization with no scope of reversal of fertility. Further these devices are 
liJ 5 restricted for use by female only. 

Still further class of known contraceptive devices or methods in the art is to affect 
and/or block the flow of sperms in the vas deferens or ovum in fallopian tube and such 
contraceptives consists of implantation of a reversible occulusion contraceptive device. 
Such known devices are generally suitable for contraception or sterilization either of male 



llo or of female and not of both. 

K A class of known surgical contraceptive or occlusion devices, which are suitable' 

W for use by male includes an elongated member provided with annular flange (US Patent 
no. 3,828J64\ proximal or a distal tube (US Patent no. 3,990,434), an elongated hollow 
tube provided with an elastic cap and a plug (US Patent no. 4,682,592), a filament (US 

25 Patent no. 5,471,997), an expandable body (Patent application no. WO 97/16132), 
urethral sealing member (US Patent no. 5,603,335) and urethral occlusive device (US 
Patent no. 5,884,629). The elongated member provided with an annular flange is inserted 
into severed ends of vas by cutting the vas and sutured to one or both ends of the vas to 
prevent migration of the device in the vas and is provided by transverse wall to block fluid 

30 flow through the vas (US Patent no. 3, 828 J 64). The reversibility of fertility is achieved 
by surgically removing the transverse wall. The proximal tube having a shoulder portion 
and openings on either end is inserted in the vas after puncturing by hypodermic needle 
and a distal tube similar in construction to the proximal tube is also inserted in the vas 
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after making second puncture in the vas along with a closed plug for the prevention of 
passage of body fluid (US Patent no. 3,990,424). The reversibility of fertility is achieved 
by surgically replacing the closed plug with an open plug. A further development of 
contraceptive device led to the development of a contraceptive device comprising an 
elongated hollow tube having an expandable elastic cap forming a fluid tight seal at one 
end and a plug, including a valve, forming a fluid tight seal at the other end and also a 
flexible spring within the said tube allows selective ingress and egress of the fluid {US 
Patent no, 4,682,592). This device prevents the transport of sperms by occluding the 
lumen of vas, the ejaculatory duct or the urethra and is inserted through the urethra. A 
filament having length at least about one fourth of length of vas and outside diameter 
about equal to inside diameter of vas and containing an enlargement at one end and is 
made of a material inert to tissue is inserted in the vas after making an insertion in one 
wall of vas near the epididymis {US Patent no. 5,471,997). This device does not block the 
passage of the sperms but allow escape of sperms from vas. An expandable body imit 
having an elastic member, an opening cavity and first, second and third progressively 
rearwardly spaced cavity regions, a cam member and forwardly extending shaft is inserted 
into a male urethra penis cavity for blocking the urethra {Patent Application no. WO 
97/16132). This device is provided with the facility for preventing its successive uses. The 
containment type inboard contraceptive device including a urethral sealing member in the 
form of an oblong ring and flexible container bag and a tail or other tensioning means 
attached to the bag to regulate position of the device is inserted into 'the urethra in the- - 
penis to block sperm passage {US Patent no. 5,603,335). The fertility is restored by not 
using the device. An urethral occlusive device is designed for insertion into male urethral 
OY>cmn% {US Patent no. 5,884,629). 

Another class of known surgical contraceptive or occlusion devices, which are 
suitable for use by male and female includes multifunctional surgical device {US Patent 
no, 4,788,966), sterilization clip {US Patent no. 5,193,554), stent {US Patent no. 
5,474,089) and an occluding member comprising a tubular framework {Patent Application 
no. WO 98/26737). A multifunctional surgical device is designed to apply an elastic 
occluding ring onto an anatomical tubular structure or for cutting and cauterizing the cut 
ends of such a structure or for applying a conventional clip to such a structure {US Patent 
no. 4,788,966). A sterilization clip comprising of an upper and lower jaw made-up of 
plastic material with capture means for capturing the fallopian tube or vas deferens and 
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such capture means are provided with soft lining blocks the passage of sperms or ovum by 
compressing the vas deferens or the fallopian tube (US Patent no, 5 J 93,554), A stent 
including an expandable section and predetermined portion which is ablatable by 
application of laser irradiation and such portion includes a guiding segment to guide a 
fiber optic device or alternately stent includes a collapsible fi-ame structure compressed by 
a spring, and a central ablatable blockmg portion is non-surgically inserted (US Patent no, 
5,474,089), The reversibility is achieved by applying a laser beam to ablate the portion of 
the blocking device in order to reopen the duct and to re-establish fertility. An occluding 
member comprising a tubular framework fomied from a shape memory material is 
configured to be implanted in a reproductive lumen and secured to the wall thereof, 
alternatively, the occluding member may be collapsed upon a solid plug (Patent 
Application no, WO 98/26737). The reversibility is achieved by reopening tubular 
framework by introducing a balloon catheter and by series of inflations of the balloon re- 
expanding the collapsed occluding member or by removing the plug. 

The above two classes of known contraceptive devices and their methods of use, as 
described herein above for use by male or male and female, suffer from one or more of the 
disadvantages or limitations. One such disadvantage associated with such know devices 
and method of use thereof is that such known devices simply act as a blocking device to 
the passage of sperm and/or ovum. Although contraception or sterilization is obtained for 
some time, the block also prevents the movement of material other than the sperm and/or 
ovum as for example water and/or proteins. Hence there is pressure biiildup, which ma3r-* 
result in damage to the epididymis in the male and ovary in the female. Another 
disadvantage of such knovm devices is imperfect blockage, which in turn results in 
imperfect destruction of the sperm and/or ovum. Still another disadvantage of some of 
such known devices is that such devices have no anti-sperm and/or anti-ovum action, so 
sperm and/or ovum leaking past the device when the vas deferens lumen and/or fallopian 
tube dilates can produce pregnancy. Yet another disadvantage of such known devices is 
that the use of such devices calls for surgical implantation, which is a cumbersome 
procedure. Further disadvantage of such known devices is that such devices can get 
displaced and pregnancy may occur. Still further disadvantage of such known devices is 
that the restoration of fertility using such devices requires the surgical exploration and 
hence the success rate will be low. Yet fiirther disadvantage of such known devices is that 
the initial total blockage leads to rise in anti-sperm antibody titer in the male and 
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relrograde actum on the ovary in the female, which reduces the chance of actual fertifity 
xestamtion even when by surgery the device is removed or replaced by another such 
device for restoring fertility, Still another disadvantage of such kaown devices is that the 
insertion into the urethra of some of such devices either penivanently, till desired by the 
patient or temporarily, for eack act of intercourse, is painful and likely to produce erosion 
and infection. Yet another disadvantege of such known devices is that the use of some of 
, such devices requires attention of the user prior and after such intercourse, Fvirther 
disadvantage associated with such known devices is that the lai'ge size of some of such 
devices leads to rupture of the vas deferens in many cases. Still further disadvantage 
associated with such known devices is tbac the use (sf some ofsuch devices totally destroys 
a segment of the vas deferens and/or fallopian tube, hence reversal would require special 
microsurgery to rejoin the vas deferens and/or fallopian tube. Yet further disadvantage 
associated with such known devices is that the removal of some of such devices becomes 
difficult and calls for a complicated procedure on account of fibrosis with low success 
rate. Yet another class of occlusion methods to achieve contraception or sterilization 
includes formation of a chemical preparation based plug in the vas deferens and/or 
fallopian lube, such as formation of poiyurethane plug (UK Patmt m. GB2225025) or 
nylon plug (CN 85108504A) or neem oil plug (JJS Patent m. 5,501855) or styrene maleic 
anhydride copolymer plug {US Pmm no, 5J88M75 and Indian Patent no, 1 83 J 96), The 
poiyurethane plug is Ibrmed by reacting pre-poiymer of poiyurethane with a chain- 
enlargement agent with anxino-group under normal atmospheric temperature or above it in 
the presence of an organic solvent and organic acid cataJyst, which is solidified in the 
ductus deferens (UK Paiem no. GB222S02S). The reversibility is achieved by removal of 
the plug. The nylon plug is formed by reacting nylon, EiOH, phenol* Cu-Zn alloys ond 
glycerol which also results in blockage of oviduct or vas deference (CN8S 108504). The 
neem oil plug is fonned by intra-vas adminisiration of neem oil to niale rats, which 
resulted in blockage of spermatogenesis without aflecting the testosterone production {US 
Patent no. 5.501855). The reversibility has not been iichieved. The styt^nt raaJeic 
anhydride copolymer plug is formed by step irradiation of siyrene maleic anhydride at a 
dose of 0,2 to 0.24 megarad for its every 40 gms followed by dissolution in pure dimetliyl 
sulphoxzdc and thereafter injected into the lumen of the vas deferens {US Patent no, 
5.488^075 and Indian Pawni no. 185196). The reversibility is achieved by flushing of the 
styrene n^aleic anhydride copolyxner plug by injecting extm dose of pure dimethyl 
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sulphoxide- The polyxirethane and nylon pJugs suffer from similar disadvantages as that of 
the contraceptive devices for use by male or by male and female, as described herein 
above. The neem oil plug preparation has limitation that, it does not polymerise rapidly 
after injection and hence travels retrograde into the testes. Further, it causes damages to 
the testes and testicular size reduces. Siill further disadvantage of neem oil plug is that tlie 
lymph nodes are affected. Yet another limil^on of the neem oil plug is that the restoration 
of fertili ty is not possible. 

The styrene rnaleic anhydride copolymer plug, herein after referred to as SMA 
plug, which is undergoing multicentric Phase-IU . Clinical Trials in India and has been 
developed by the inventor of the presently disclosed invention, has been observed to have 
certain limitations, such as» it caiinot be detected and/ar suitably <|iiantified externally by 
means of X-ray, CAT scanning, magnedc resonance imaging (MRI) or magnetic field due 
to the non-radio-opaque nature of the contraceptive drug. Another limitation of SMA plug 
is that, its spread or distribution in the reproductive tract after injection cannot be 
controlled Further limitation of SMA plug is that, for its removal to restore the fertili^, 
another injection of extra dose of dimethyl sulphoxide is required to be given to the 
patient, hence it cannot be removed from the body conveniently by non-invasive and 
external means except by using the reversal device disclosed in the pending Indian Patent 
application no. 928/DEjy97, developed by inventor of the present invention. However* the 
removal of the contraceptive even by this device is not 100% successful due to the 
difficulty in removal of the contraceptive from the part of vas deferens leading to the 
prostate region. 

The limitations of SMA plug, as described herein above, have also been observed 
in oth^ similar contraceptive preparations, such as polyurethane plug, neem oil etc., 
which arc intended to be used by male or female or! male and female for blockage of the 
vas deferens and/or fsdlopian tube by way of formeaion of plug or for affecting the nature 
of spemi and/or ovum for achieving the contraception or sterilization, as the basic 
compound of the such knovm.contraceptive preparations being non-radio-opaque and non- 
magnetic in character. The MRI also fails to detect the conU'aceptive mainly due to its 
poor contrast with the soft tissue. The ultrasound is also incapable of detecting the 
contraceptive, due to low percentage of the basic compound and madequate difference of 
the characteristic impedance from the body tissue. To overcome this disadvantage, if the 
net percentage of the basic compound is incrcaiied, it will have the disadvantages 
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associated with the higher percentage of such basic compounds. Furthermore, some of the 

regions of the vas deferens and epididymis are so placed that the ultrasonic approach is not 

practicable. 

Need of the Invention 

Therefore, there is a need to have a contraceptive, which can overcome ail or some 
of the disadvantages and limitations of the prior art, as described herein above and 
particularly which is not only reversible in nature but also suitable for male and female 
subjects and as well as has improved contraceptive action and better controlled delivery, 
and which necessarily does not .require any surgery or flushing of any solvent for its 
removal from the reproductive duct to restore the fertility but can be removed from the 
body by non-invasive and external means, and can also be imaged by X-ray, CAT scan, 
ultrasound, MRI and scaiming electrical impedance plethysmography, and the spread or 
distribution of which can be controlled and quantified within the reproductive tract after 
injection by external means, further which is required to be injected only once to achieve 
the contraception. 
Objects of the Invention :- 

This is the main object of the present invention to make a complete disclosure of 
an improved injectable reversible contraceptive for use by male as well as by female 
which is not only reversible in nature but also suitable for male and female subjects and 
can over come some of the disadvantages and limitations of the prior art, as described 
hereinabove. ' 

Another object of this invention is to propose a contraceptive, which has improved 
contraceptive action as well as more controlled delivery method and reversal action to 
restore fertility. 

Still another object of this invention is to propose a contraceptive, which is capable 
of imaging by X-ray, CAT scan, ultrasound and MRI, and capable of better control and 
determination of quantity within the reproductive duct by external means. 

Still further an object of the present invention is to disclose a contraceptive which 
may be detected by scanning electrical impedance plethysmography. 

Yet another object of this invention is to propose a contraceptive the spread or 
distribution of which can be controlled in the reproductive tract after injection by extemal 
means. 
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This is further an object of this invention to disclose a contraceptive which 
necessarily do^ not require any surgery or flushing of any solvent for its removal &om the 
reproductive duct to restore the fertility and can be removed from &e body by non- 
invasive and exteroal meanis. This- is still an object of this invention to disclose a 
contraceptive, which is required to be injected only once for achieving contraception. 

This is yei an object of this invention to disclose a contraceptive which can be 
reversed* by external non-invasive means and necessaorily does not require additional 
injection of an extra dose of the pure solvent, thus avoid the second injection. 

This is still further an object of this invention to disclose a contraceptive which not 
only acts as a blocking agent but also brings about changes in the sperm and/or ovum to 
result in the contraceptive action, hence overcome tlie disadvantages associated with- the 
contraceptives capable of acting as blodcing agent alone. 
Brief Description md Preferred Embodiments of tfie Invention 

Accordingly this invention provides a coxnplete disclosure of an injectable 
reversible contraceptive and the method of preparation and use diereof, having above 
stated characteristics and consisting of contraceptive polymer, a solvent medium, an 
electrically conducting material and a magnetic material, characterised in that the 
contraceptive polymer is from the hydrogel class of polymers* particularly a mixture of 
styrene maleic anhydride copolymer and styrene malcic acid copolymer, and the solvent 
medium is dimethyl sulphoxide solvent and the electrically conducting material is copper 
in its pure form essentially consisting of microsizc particles and macrosize particles, and 
the magnetic material is iron in its pure form essentially consisting of microsize particles 
a3ad macrosize particles, particularly it discloses a contraceptive consisting of 
contraceptive polymer having electrical charge and pH lowering properties, a solvent 
medium having complexing properties, an elecn-ically conducting material having charge 
transfer, sperm membrane and ovum covering molecule exchange, and indiictive healing 
properties and magnetic material having magnetising and magnetic force drag properties 
to achieve the electrical conduction, electrical charge transfer and magnetising properties 
of the proposed contraceptive. Additionally the si?:e and mechanical consistency of 
electrically conducting material and magnetic material are so selected Uiat ihe mechanical 
characteristic impedance to the passage of ultrasound becomes significantly different from 
ihat of body tissue and hence the presence of the contraceptive within die body and its 
location can be detennined by ultmsonography. Furthermore, the quantum of the presenriy 

AMENDHD SHEET (ARTICLE 34) 



IN/PA267/RPG/ PCT/[N00/00023 
WO 00/54746 j2 

disclosed contraceptive within the reproductive tract can be datennined non-invasively by 
magneiic field estimations as well as by X-ray imaging, CAT scan, MR! scan md 
scanning electrical impedaace pletliysmography. 

This is an additional ^hodiment of the present invention that in order to lestoic 
the fertility, that is to remove the contraceptive from the reproductive tract, as and when 
desired by the subject, the contraceptive is heated by virtue of its electrical properties by 
electromagnetic induction with fields from outside the body. The heating changes tlie 
basic polymer characteristics thereby lowering its contraceptive action to obtain 
restoration of fertility as and when desired, Fiirthererribodiment of this invention includes 
lowering of viscosity of the xjontraceptive on induction heating which further facilitates the 
removal of the preparation from the body by an e^ctemally imposed magnetic field, 
preferably travelling magnetic field so as to restore reproductive functions as and when 
desired. 

Still further embodiment of this invention includes that the swelling and anchoring 
properties of the presently disclosed contraceptive witiaout adhesion gives long term 
retention for the contraception with a one time administration. The contraceptive of the 
presently disclosed invention may also be administered after removal if the person after s 
period of fertility restoration desires lo have contraceptive status. 

Yet another embodiment of this invention includes that the contraceptive 
preparation when placed in the vas deferens or the fellopian tube brings about changes in 
the sperm and/or ovum to xesult in contraceptive action. The change is effected by 
electrical charge properties of the contraceptive polymer; and the charge n-anster, and 
sperm membrane and ovum cover molecule exchange capabilities of the electrically 
conducting material. 

The removal of the contraceptive from the vas dQ&rcns or the fellopian tube^ in 
accordance to the preferred embodiment of the present invention is possible by using the 
magnetic properties of the comraceptive preparation to propel the contraceptive tor 
voiding and restoration. of fertilitj' by external magnetic field or alternately is possible by 
flushing by another injection of the pure solvent. 

The present iiwention therefore overcomes the disadvantages and limitations of the 
class of known contraceptives, which are used in the vas deferens and fallopian tube. 
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Further, the present invention has the advantage of electrical charge producing and 
pH lowering polymer, associated with the molecule exchange property and charge transfer 
property of the electrically conducting material, employed in the presently disclosed 
contraceptive preparation to greatly minimize the pressure buildup with consequent 
adverse tissue and immunological changes. 

Still further the present invention has the advantage, that the contraceptive is 
controlled insitu by the application of a drag force or a propelling force by means of an 
external magnetic field. The present invention also discloses the property of residual 
magnetism in the contraceptive after withdrawal of the external magnetic field. Therefore, 
the presence of the contraceptive can be detected and to some extent can also be quantified 
by measuring the residual magnetic field strength from outside the body. Thus a 
disadvantage of the such known contraceptives that the spread in the reproductive tract 
after injection cannot be controlled and the presence within the body cannot be suitably 
located and quantified are overcome by the presently disclosed contraceptive. 
Detailed Description of the Invention :- 

In accordance with this invention an improved injectable reversible contraceptive 
and the method of preparation and use thereof is disclosed wherein the base compound is a 
contraceptive polymer, which can generate an electrical charge when in contact with body 
water. A range of polymers can be used and a preferred class of polymers is the hydrogel 
class, which swells and invaginates into the folds of the lumen to help retention but does 
not adhere to tissue thereby allowing scope for removal. Among the" hydrogel class of-- 
polymers several different polymers may be used, however the mixture of styrene maleic 
anhydride and styrene maleic acid copolymers is the most preferred option. In accordance 
to the preferred embodiment of this invention the styrene maleic anhydride and styrene 
maleic acid copolymers are first mixed and then dissolved in the solvent medium, 
preferably dimethyl sulphoxide solvent or alternately are directly dissolved in the solvent 
medium followed by mixing. An additive, herein referred as electrically conducting 
material is added to the contraceptive formulation to obtain electrical conductivity and 
charge transfer capabilities of the presently disclosed contraceptive. In accordance to the 
preferred -embodiment of this invention the electrically conducting material is preferably 
copper in its pure form consisting of microsize particle and macrosize particle. The 
electrically conducting material, preferably the copper particles, as employed in the 
presently disclosed contraceptive, besides giving electrical conductivity also enhances the 
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active property of the contraceptive polymer, herein referred as base polymer, to affect the 
structure of the sperm and the ovum by displacing some specific molecules from the 
sperm, for example zinc and ovum, for example proteins. In accordance to one of 
embodiments of this invention, v^hen an external time varying magnetic field is applied 
5 there is electromagnetic induction and the copper particles of the presently disclosed 
contraceptive get hot. A microwave field is very effective in this respect and can change 
the polymer constitution as well as viscosity. Another additive, herein referred as magnetic 
material, is added to the polymer to impart the magnetic properties to the presently 
disclosed contraceptive. In accordance to the preferred embodiment of the present 
10 invention, magnetic material is iron in pure form or in the form of oxide or a combination 
with copper or with a biologically accepted material like sulphur, more preferably 
magnetic material is iron in its pure form consisting of microsize particle and macrosize 
O particle. In accordance to this invention the above stated additives are uniformly dispersed 
m in the base polymer and the aggregation of the magnetic material, preferably iron particles 
X| is prevented by suitable coating, which is preferably of cross-linked styrene maleic 
J anhydride copolymer. 

The particle size as well as the percentage by weight with respect to the 
t_ contraceptive polymer of both the materials, that is electrically conducting material and 
U . magnetic material are so selected that the contraceptive action as well as the propelling 
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m functions of the contraceptive are achieved adequately. In addition these factors are 

5 controlled so that the mechanical properties at frequency of'l to '60 MHz become" 
significantly different from body tissue to be able to distinguish the contraceptive by its 
ultrasound reflection and refraction properties. Further on account of the electrical 
conductive property on passage of a low level alternating current the electrical impedance 

25 offered by the contraceptive preparation of this invention within the reproductive tubes 
will be different from that of the surrounding tissues, hence the presence of the presently 
disclosed contraceptive may be detected by scanning electrical impedance 
plethysmography also. 

In accordance to the presently disclosed invention the particle size of niicrosize 

30 particles of electrically conducting material is about 0.005 to 20fx, preferably about 0.5 to 
15u and of macrosize particles of electrically conducting material is about ISOfa to 0,2mm. 
Further, the particle size of microsize particles of magnetic material is about 0.005 to 15|a, 
preferably about 0.5 to 15ji and of macrosize particles of magnetic material is upto 
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0.5mm, In accordance to this invention the microslze and macrosize particles of 
dectrically conducting, material are taken approximately in equaJ amounts by weight and 
the microsize particles of magnetic material are taken in lower amount as compared to the 
macrosize particles of magnetic material. Further, hx accordance with the present invration 
5 the quantum of electrically conducting material and magnetic material each varies between 
3 to 20% by weight of the contraceptive polymer, particularly the electrically conducting 
material is taken between 3-8%, preferably between 4-6%, more preferably about 5% by 
weight of contraceptive polymer and magnetic material is taken between 6-15%, 
preferably between 8-1294, more preferably about 10% by weight of the contraceptive 
to polymer. 

In accordance to this invention the styrene maleic anhydride copolymer is prepared 
by the process known in the art or as disclosed in the US Pm&ni no. 5,488,075 andJndian 
Patent m. J 83196 of the present inventor. The styrene maleic acid copolymer is prepared 
from styrene maleic anhydride copolymer either by the process known in the art or by the 
5. process disclosed herein after. For preparation of styrene maleic acid copolymer about 
O.Sgms of styrene maleic anhydride copolymer is taken in a round or flat bottom flask. 
About 50ml of about 0.5N NaOH is added to this amount of styrene maleic anhydride 
copolymer. The solution is left for refluxing for about 8 hrs. The refluxed material is 
allowed to cool down to ambient temperature followed by neutralisation wiih about 0.5N 
HCl till white precipitates of styrene maleic acid copolymer are formed The precipitates 
of styrene maJeic acid copolymer are separated and washed with distilled water and dried 
in vacuum- It is assured that styrene maleic anhydride copolymer and styrene maleic acid 
copolymer are free from their respective monomeni. 

In accordance to this inve^ntion. the presently disclosed contraceptive is prepared 
by dissolving the weighed qnandiies of styrene maleic anhydride copolymer, styrene 
maleic acid copoiymer, electrically conducting maierial and magnetic material in the 
solvent medium, preferably in dimethyl sulphoxide followed by keeping the complex 
solution of the copolymers, the electrically conductinjj material and the magnetic material 
in an inert enviromnent, preferably in nit'Ofien atmosphere and shaking for about 45-50 
hrs by maintaining the temperature at about 3S^'C, The magnetic material is coated 
magnetic material to avoid aggregation of the magnetic particles. In accordance to 
preferred embodiment of this invention the copolymers, and the electrically conducting 
material and magnetic material are first mixed and then dissolved in die solvent. 
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Alternately, the copolymers, and the electrically conducting material and magnetic 
material are directly dissolved in the solvent followed by mixing. In accordance to another 
preferred embodiment of this invention the copolymers are first mixed and then dissolved 
in the solvent followed by addition of the electrically conducting material and magnetic 
material. The electrically conducting material and the magnetic material are added either 
together or one after the other. 

According to the preferred embodiment of this invention, the weighed quantities of 
styrene maleic anhydride copolymer, styrene maleic acid copolymer, electrically 
conducting material and magnetic material are first mixed together and then dissolved in 
about 99% pure dimethyl sulphoxide. Such maimer of mixing assures the uniform 
distribution of particles of electrically conducting and magnetic materials. 

In accordance to one of the preferred embodiments of this invention, the weighed 
quantities of styrene maleic anhydride copolymer, styrene maleic acid copolymer, 
electrically conducting material and magnetic material are directly dissolved in the 
solvent, preferably in about 99% pure dimethyl sulphoxide followed by mixing. 

In accordance to one of the preferred embodiments of the present invention 
weighed quantities of styrene maleic anhydride copolymer and styrene maleic acid 
copolymer are first mixed and then dissolved in a solvent. To this complexed solution of 
contraceptive polymer and solvent medium weighed quantities of electrically conducting 
material and of coated magnetic material are added. 

In accordance to' the preferred embodiment of the present invention the weighed — 
quantities of electrically conducting material and of magnetic material are added either 
together or one after the other. 

In accordance to this invention the weighed ratios of styrene maleic anhydride 
copolymer and styrene maleic acid copolymer may be selected over a wide range to suit 
the specific need in terms of time period for onset of contraceptive action, duration of 
contraceptive action and extent of intervention required for reversal. Particularly, the ratio 
of styrene maleic acid copolymer and styrene maleic anhydride copolymer with respect to 
each other varies between 1.5:8.5 to 3:7, preferably 2:8. The scope of the present invention 
is not limited by the molecular weight of styrene maleic anhydride copolymer or styrene 
maleic acid copolymer. 

Experimentally, the contraceptive of the presently disclosed invention can be 
prepared by mixing 70% of styrene maleic anhydride copolymer, 15% of styrene maleic 



IN/PA267/RPG/ PCT/INOO/OO023 
WO 00/54746 17 

acid copolymer, 5% of electrically conducting maierial .and 10% of magnetic material and 
dissolving this mixed compositiDn in about 99% pure dimethyl sulphoxide in the ratio in a 
manner that for every IWhng of die contraceptive polymer, that is for every KXhrig of 
mixture of styrene maleic anhydride copolymer and styrene maleic acid copolymer about 
200|il of dimethyl sulphoxide is added This complex solution of styrene maleic anhydride 
CDpolymeri styrene naaleic acid copolymer, electrically conducting and coated magnetic 
materials in the solvent is kept in nitrogen atmoisphcre and shaken for about 47 hrs by 
maintaining the temperature at ^ut 35^C, The resulting viscous contraceptive 
preparation is placed in the syringe for injection while ensuring that atmospheric ^ and 
moisture do not come in contact with the contraceptive preparation. 

In accordance to another cxperimeut of the present invention, 80mg of styrene 
maleic anhydride copolymer, 20mg of styrene maleic acid copolymer* 5mg of 99.9% pure 
copper particles consisting of microsi^e and macrosize particles and lOmg of coated iron 
particles consisting of microsize. and macrosize particles are mixed with 200\x\ of about 
99% pure dimethyl sulphoxide. The particle sLses of copper and iron particles are 
maintained within the limits described herein above. This complex solution of styrene 
maleic anhydride copolymer, styrene maleic acid ct>polymerj» copper particles and coated 
iron particles in dimethyl sulphoxide is kept in nitrogen atmosphere and shaken for about 
48 lirs by maintaining the temperature al 3S^C. The resulting viscous contraceptive 
preparation is ready for injection to the desired male or female and is placed in the syringe 
for injection while ensuring that atmospheric ah and moisture do not come in contact with 
the contraceptive preparation. 

The contraceptive of the present invention can be injected in male or female by any 
known means. However, specially designed process is described herein. after merely for 
understanding. This described process is to take care of the specially embodied properties, 
particularly the charge transfer, electrical and magnetic properties of the presently 
disclosed contraceptive. In accordance lo the preferred embodiment of the present 
invention tlie contraceptive preparation is taken iu 250^1 syringe, which is provided with 
about 23gauge needle- 
In the male a ptmcture is made in the middle of the anterior surfece of the scrotum, 
through which a small segment of vas deferens of the left side is delivered without injuring 
the vas deferens, llrds procedure is referred iis *iio scalpel^ procedure. Applying 
compression with the fingers onto the proximal portion of the vas deferens, that is towards 
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the testis, the needle is inserted into lumen of the vas deferens with the needle pointing 
distally, that is towards the ejaculatory duct. The planned amount of the drug, which is 
guided by various factors, such as time period for onset of contraceptive action, duration 
of contraceptive action and extent of intervention required for reversal, as described herein 
above, is injected and typically the dose is 120|al. In order to control the distribution of the 
contraceptive a strong electromagnet with field strength of above 2500 gauss is placed 
over the surface marking the inguinal canal a little distally than the external inguinal ring. 
The vas deferens is then allowed to slip back into the scrotum through the scrotal puncture 
hole and the vas of the other side is delivered through the same hole and the procedure is 
repeated. The advantage of this procedure is that no suturing of the puncturing hole is 
required and only a strip of tape is placed over puncture hole. The subject is advised not to 
have sexual activity during next 72 hrs following the injection. 

In accordance to the present invention the injected contraceptive can also be 
reversed at any desired time for restoration of fertility without any requirement of surgery 
or flushing of an extra dose of the solvent. Therefore, for reversal of the contraceptive 
action to restore the fertility, the vas deferens in the scrotal segment is palpated in a special 
manner to propel the contraceptive preparation into the inguinal segment of the vas 
deferens. By applying radio frequency diathermy energy from outside the body electrical 
currents are induced in the electrical conducting particles in the contraceptive causing 
heating of the contraceptive, softening of the contraceptive and some molecular 
breakdown. A strong DC electromagnet is rapidly moved over the body surface parallel to-- - 
the surface marking the spermatic cord, which contains the vas deferens. Alternately, a 
travelling electromagnetic field is applied and moved over the pelvic region and the 
procedures are repeated to propel the contraceptive into the ampulla of the vas deferens. 
Finally with the finger inserted into the rectum via the anus the ampulla of the vas 
deferens is squeezed to expel the contraceptive into the ejaculatory duct. 

In the female the contraceptive is injected into the fallopian tube also known as the 
oviduct via the ostium. The ostium is the junction of the fallopian tube and the uterus. The 
site is approached via the vagina and the uterine cervical canal. A hysteroscope is used to 
visualize the ostium. Since the syringe with the drug is kept outside the body a length of 
the tubing of about 16 gauge is coimected to the syringe. A strong DC permanent magnet 
or an electromagnet is placed on the abdominal surface such that the field is directed 
towards the uterus. The field will check the travel of the contraceptive and spillage of the 
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contraceptive into the peritoneal cavity. A hysteroscope is inserted via the vagina and the 
cervical canal so that the ostium is viewed. The tubing from the syringe is passed via a 
channel of the hysteroscope so that the tip of the catheter enters the fallopian tube through 
the ostium. From the syringe the contraceptive is injected into the fallopian tube. Typically 
lOOfxl of the contraceptive is injected into one fallopian tube. After injecting into the 
fallopian tube on one side the hysteroscope is shifted to view the ostium on the other side 
and advancing the tube the same amount of the contraceptive is injected into the fallopian 
tube. 

In accordance to the present invention the injected contraceptive can also be 
reversed at any desired time for restoration of fertility without any requirement of surgery 
or flushing of an extra dose of the solvent. Therefore, for reversal of the contraceptive 
action to restore the fertility, a radio frequency field is applied to the body to cause 
induction in the electrical particles and raise the temperature of the particles. A strong DC 
permanent magnet is moved over the body surface parallel to the fallopian tube so as to 
propel the contraceptive towards the uterus. Additionally by means of a catheter a suction 
is applied at the ostium to draw out the contraceptive. 
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Claims 

L An injectable reversible contraceptive comprising a contraceptive polymer, a 
solvent medium, an electrically conducting material and a magnetic material^ 
characterised in that said contracepUve polymer iis from the hydrogel ciass of 
polymers> particularly a jnixiiire of styrene maleic mhydride copolymer and 
styrene maleic acid copolymer, and said solvent medium Is dimethyl sixiphoxide 
solvent, and said electrically conducting material is copper in its pure form 
essentially consisting of microsizc particles and macrosize particles, and said 
magnetic material is iron in its pure* form assentialJy consisting of microsize 
particles and macrosize particles. 

2. A contraceptive as claimed in claim 1, wherein styrene maleic acid copolymer and 
styrene maleic anhydride copolymer are taken in the mtio varying between 1,5:8,5 
to 3 :7, preferably 2:8 with respect to each o&er. 

3. E>cleted. 

4* A contraceptive as claimed in claim 1 , whei'em said magnetic material is iron in the 
form of oxide or a combination with a biologically accepted materiaij like sulphur, 
essentially consisting of microsize particles and macrosize particles. 

5. A contraceptive as claimed in claim I, wherein said electrically conducting 
material and said magnetic material each varies between 3 to 20% by weight of 
said contraceptive polymer. 

6. A contraceptive as claimed in claim 5, wherein said electrically conducting 
material is taken between 3-8%, preferably* between 4-6%, more preferably about 
5% by weight of said contraceptive polymer. 

7. A contraceptive as claimed m claim 5, wherein said magnetic material is taken 
between 6-15%, preferably between 8-12%, more preferably about 10% by weight 
of said contraceptive polymer. 

8. A contraceptive as claimed in claim 1, wherein particle sijr^ of said microsize 
particles of said electrically conducting material is about 0*005 to 20^i, preferably 
about 0,5 to 15fi and of said macrosize particles of said electrically conducting 
material is about 150fi to 0.2mm. 

9. A contraceptive as claimed in claim \ , wherein particle size of said microsize 
particles of magnetic material is about D.005 lo 15)4, preferably about 0,5 to 15|.i 
and of said macrosize particles of magnetic material is upto 0.5 mm 
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10. A contrafcepUve as claimed in claim I, wherein said microsize and macrosiae 
particles of said electrically conducting material are taken approximately to equal 
amounts by weight. 

11. A comraoeptive as claimed in claim 1, wherein said microsize particles of said 
5 magnetic material are taken in lower amount as compared to said macrosisse 

particles of said magnetic; material. 

12. A contraceptive as claimed in claim 1, wherein for eveiy 100 mg of said 
contraceptive polymer about 200 of said solvent is taken. 

13. A contraceptive as claimed in claim 1, wherein said magnetic materia! is prevented 
1 0 from aggregation by suitable coating. 

14. A contraceptive as cMraed in claim 13, wherein said magnetic material is coated 
with cross-linked serene inaJeic anhydride copolymer. 

15. A contraceptive as ckimlcd in claim U characterised in that the removal of the 
contraceptive is achieved by external magnetic field, preferably travelling 
magnetic field or alternately by flushing by anodter injection of the said solvent. 
A contraceptive as claimed in claims 1 or 15, characterised in that the 
contraceptive is heated by electromagnetic induction with fields irom outside the 
body, which in-tum causes lowering in viscosity of said contraceptive to effect the 
reversal thereof, 

A contraceptive as claimed in claim 1, characterised in that the in-situ flow of the 
contraceptive after inject|on is controUed by ejctemal means, preferably by the 
application of a drag force or a projpeJling force by means of an external magnetic 
field. 

A conh^eptive as claimed in claim 1, charsicterised in that the presence of the 
contraceptive is detected and partly quantified by measuring the residual magnetic 
field strength fi-om outside the body 
19. A contraceptive as claimed in claims I or 18. chamcterised in that said external 
means mdude imaging by ultrasound. X-ray, CAT scan, MRI and scanning 
electrical impedance plethysmogiapby. 

An injectable reversible- coniiaceptive as claimed in claims I to 19 and 
substantially described hereinabove. 

A process for preparation of a contraceptive characterised by dissolving the 
weighed quantities of styrene maleic anhydride copolymer, styrene maleic acid 
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copolymer, said electrically conducting material and said magnetic material in said 
solvent medium, preferably in dimethyl sulphoxide followed by keeping the 
complex solution of ssdd oopolymcrs, said electrically conducting material and said 
magnetic material in an inert environment, preferably in nilrogen atmosphere and 
shaking for about 45-50 hrs by maintaining the lempersture at about 3 S^C. 

24. A process for preparation of a contrac^tive, as claimed in claim 23. wherein said 
magnetic material is preferably coated magnetic material. 

25. A process for preparation of a contraceptive, as claimed in claim 23, wherein said 
copolymers, and said electrically conducting material and said magnetic material 
are first mixed and then dissolved in said solvent. 

26. A pi-ocess for preparation of a contraceptive, as claimed in claim 23, wherein said 
copolymers, and said electrically conducting material and said magnetic materia! 
are directly dissolved in said solvent followed b)' mixing. 

27. A process for preparation of a contracspUve, as claimed in claim 23, wherein siaid 
copoijr-mers are first mi.xed and (her dissolved in said solvent followed by addition 
of said olectiically conducting material and said magnetic material. 
A process for preparation of a contraceptive, as claimed in claims 23 and 27. 
wherein said electrically conducting material and said magnetic material are added 
either together or one after the other. 

A process for preparation of a contraceptive as claimed in claims 23 to 28 and 
substantially described herein above. 
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